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0 GAS CHARGING APPARATUS FOR GAS BAG HAVING CONTINUOUS INDEPENDENT GAS CHAMBERS. 


© This invention relates to an apparatus for auto- 
matically charging a gas into a gas bag having 
continuous independent gas chambers which is used 
as a buffer material for packaging, and the like. The 
gas charging apparatus for the gas bag (12) having 
^ the continuous independent gas chambers com- 
^ prises a core (23) which is inserted into a passage 
qq (19) of the gas bag (12) and has a small diameter 
0Q portion (26) at an intermediate part thereof in a 
lO longitudinal direction, pinch rollers (21) which clamp 
q) the gas bag (12) at the position of the small diameter 
portion (26) of the core (23) and send the gas bag 
(12) in its longitudinal direction, a nozzle adaptor (29) 

© 


which is removably inserted into an opening of the 
passage (19) which is opened by the insertion of the 
core (23), a moving device (23) which moves the 
nozzle adaptor (29) lest the adaptor (29) falls off 
from the opening during the movement of the gas 
bag (12) in the longitudinal direction, gas feeding 
devices (31, 32) connected to the nozzle adaptor 
(29), a nip device (33) for nipping the gas bag (12) 
so as to close the passage (19) at the rear end 
position of the gas bag (12) which has moved by a 
predetermined distance in the longitudinal direction, 
and a cutting device (34) for cutting the rear end 
portion of the gas bag (12) across its full width. 
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TECHNICAL FIELD: 

This invention relates to a gas injection device 
for a gas bag having serial closed cells. 

PRIOR ART: 

A gas bag having serial closed cells to be used 
as a cushioning material for packaging purpose or 
air mattress is known from, for example, Japanese 
Patent Public Disclosure (KOKAI) No. 01(1989)- 
153829. 

The gas bag having serial closed cells dis- 
closed therein includes a belt-like bag body con- 
sisting of a front sheet and a back sheet super- 
posed one another. The bag body includes serial 
closed cells extending along the length thereof. 
The bag body also includes a passage extending 
along the length thereof for supplying gas into each 
individual closed cell. A check valve is disposed 
between the passage and each individual closed 
cell. 

The gas bag prior to use is not supplied with 
gas. The front sheet and the back sheet are super- 
posed one another in close contact relationship so 
as to form a continuous, belt-like configuration 
which is wound in a roll. 

In use, the roll of gas bags is unwound and cut 
by a predetermined length so as to form a gas bag 
of a finite length having serial closed cells. One 
end of the passage for receiving gas is closed. 
Then, the opposite end of the passage is fitted with 
an air nozzle. A quantity of gas such as air is 
injected into the passage. The gas injected is flown 
from the passage into the individual closed cells, 
whereby the closed cells are inflated. Any leakage 
of the gas supplied to the individual closed cells is 
prevented by means of the check valves. 

The thus inflated gas bag is used as a cushion- 
ing material for packaging purpose or an air mat- 
tress. 

Conventionally, the above-mentioned gas injec- 
tion has been performed by means of a manual 
operation. 

In the gas bag prior to gas injection, the front 
sheet and the back sheet are superposed one 
another in a close contact relationship, so that the 
passage for gas injection is also sealingly closed. 

Accordingly, it is necessary to release the 
sealingly closed condition of the passage when the 
air nozzle is fitted in the opening of the passage. 
The release operation essentially depends upon a 
manual operation. 

Thus, the gas injection operation has been 
totally performed by a manual operation in prior art. 

It is noted, however, that such manual opera- 
tion is not efficient. Accordingly, mechanization re- 
alizing a full automatic gas injection operation is 


desired. 

The main object of the invention is to provide a 
gas injection device for a gas bag having serial 
closed cells which is capable of opening a sealin- 
5 gly closed passage so as to perform automatic 
fitting of a nozzle relative to the passage. 

SUMMARY OF THE INVENTION: 

io In order to achieve the above object, the inven- 

tion provides a gas injection device for supplying 
gas into a gas bag, the gas bag including a front 
sheet and a back sheet superposed one another to 
form a belt-like bag body, the bag body including a 

75 plurality of closed cells serially arranged in the 
length of the gas bag, the bag body also including 
a passage extending along the length of the gas 
bag for supplying gas into the individual closed 
cells, the bag body further including a check valve 

20 between the passage and the individual closed 
cells, the gas injection device is featured by a core 
adapted to be inserted into the passage, the core 
having a longitudinally intermediate portion of a 
reduced diameter; at least two pinch rollers for 

25 pressingly clamping the gas bag inwardly from the 
front sheet and back sheet of the gas bag at the 
position of the longitudinal intermediate portion of a 
reduced diameter of the core, so as to drive the 
gas bag in the longitudinal direction; a nozzle 

30 adapter adapted to be withdrawably insertable into 
the opening of the passage which is opened by the 
core inserted therein; a displacer means for dis- 
placing the nozzle adapter in a manner in which 
the nozzle adapter is not displaced from the open- 

35 ing of the passage, when the gas bag is driven in 
the longitudinal direction; a gas supply means 
adapted to be connected with the nozzle adapter; a 
nip means for pressingly clamping the gas bag 
inwardly from the front sheet and back sheet, so as 

40 to close the passage of the gas bag having been 
displaced a predetermined distance in the longitu- 
dinal direction at the downstream terminal end of 
the core; and a cutter means for severing the 
terminal end of the gas bag along its entire width. 

45 

OPERATION: 

According to the invention, the core is man- 
ually inserted into the passage of the gas bag. The 

so pinch rollers pressingly clamp the gas bag inwardly 
from the front sheet and the back sheet, so that the 
intermediate portion of a reduced diameter of the 
core is clamped by the pinch rollers. The insertion 
of the core into the passage of the gas bag causes 

55 the passage to be opened, so that it is possible for 
the nozzle adapter to be automatically fitted in the 
opening of the passage. 
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When the nozzle adapter has been fitted in the 
opening of the passage, the pinch rollers are 
driven. The gas bag is fed downstream by reason 
of the rotation of the pinch rollers. At this time, the 
core also tends to be moved downstream together 
with the gas bag. It is noted, however, that, since 
the core is clamped, at the reduced portion thereof, 
by the pinch rollers, the forward, enlarged portion 
of the core cannot pass through the gap between 
the pair of pinch rollers. Thus, the core is pre- 
vented from moving in the downstream direction, 
so that the core is remained at the position of the 
pinch rollers, whereby only the gas bag is moved 
downstream. 

When the gas bag is moved, the nozzle adapt- 
er is displaced by the displacer means in a manner 
that the nozzle adapter will not be displaced from 
the opening of the passage. 

When a predetermined length of gas bag has 
been fed, the pinch rollers are stopped. Then, the 
nip means pressingly clamps the front sheet and 
the back sheet at a terminal end of the gas bag 
corresponding to a position downstream of and 
adjacent to the core, whereby the passage is 
closed. 

The passage is supplied with a flow of gas 
through the nozzle adapter by means of the gas 
supply means. The gas supplied is flown into the 
individual closed cells through the respective check 
valves, since the terminal end of the passage is 
closed by the nip means. Each of the closed cells 
is inflated by the gas supplied. The gas flown into 
the individual closed cells is prevented from back- 
flowing into the passage by reason of the provision 
of the check valves. 

When a predetermined volume of gas has 
been supplied to the individual closed cells, gas 
supply from the gas supply means is stopped. 
Then, the terminal end portion (corresponding to a 
position downstream of and adjacent to the core) of 
the gas bag is cut by the cutter means. 

The gas bag cut into a predetermined length is 
removed from the nozzle adapter. Such gas bag is 
used as a cushioning material for packaging pur- 
poses or air mattresses. 

The passage of the continuous length of gas 
bag cut from the gas bag product and held by the 
pinch rollers remains to be inserted by the core. 
Thus, the end of such continuous length of gas bag 
adjacent the core is opened. The nozzle adapter is 
moved, by means of the displacer means, toward 
the open end of the continuous length of gas bag 
held by the pinch rollers and fitted therein. 

The above operation is repeated, so that gas 
bag products charged with gas are continuously 
produced. 


BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is a cross-sectional view illustrating a 
main portion of one embodiment of the inven- 
5 tion; 

Fig. 2 is a perspective view illustrating a pinch 
roller; 

Fig. 3 is a perspective view illustrating a gas 
bag having serial closed cells; 
70 Fig. 4 is a side elevational view illustrating the 
entire construction of the embodiment of the 
invention; 

Fig. 5 is a perspective view of a box; and 
Fig. 6 is an illustrative view showing operation of 
75 the device according to the embodiment of the 
invention. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION: 

20 

A gas injection device according to the inven- 
tion includes, as shown in Fig. 4, a base 1, a 
support pole 2 upstanding from the base 1 , and a 
box 3 attached to the support pole 2 at its upper 

25 portion. The upper surface of the box 3 is openably 
closed by a cover 4. The cover 4 is pivotable in a 
vertical plane. The cover 4 is provided, in its upper 
surface, with a control panel 5. The control panel 5 
is provided, as shown in Fig. 5, number keys 6, a 

30 clear key or reset key 7, a start button 8, a stop 
button 9, and a display 10. The bottom of the box 3 
is partly opened to form an opening. 

A product container 1 1 having an upper open- 
ing is mounted on the base 1 at a position below 

35 the opening formed in the bottom of the box 3. 

As shown in Fig. 1, a support 14 for rotatably 
carrying a roll 13 of the gas bag 12 having serial 
closed cells is provided within the box 3. The 
support 14 is disposed between the left-hand side 

40 wall and the right-hand side wall of the box 3. The 
support 14 removably and rotatably carries a bob- 
bin shaft 15 of the roll 13 in a horizontal direction. 

The gas bag 12 having serial closed cells is a 
belt-like bag body including a front sheet 16 and a 

45 back sheet 17 superposed one another, as shown 
in Fig. 3. The bag body includes serial closed cells 
18 disposed along the length of the bag body. The 
bag body also includes a passage 19 extending 
along the length of the bag body for supplying gas 

so into the closed cells 18. A check valve 20 is 
disposed between the passage 19 and the closed 
cells 18. The gas bag 12 may be formed by 
repeatedly connecting, in the longitudinal direction, 
the gas bags disclosed in the above Japanese 

55 Patent Public Disclosure No. 01 (1989)-1 53629 or 
Japanese Patent Public Disclosure No. 64(1989)- 
45277. Accordingly, detailed construction of the 
gas bag 12 will not be explained any further. 
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Within the box 3, two pairs of upper and lower 
pinch rollers 21 are disposed in a longitudinally 
spaced relationship. The pinch rollers 21 are 
rotatabiy disposed between the left-hand side wall 
and the right-hand side wall of the box 3. The 
pinch rollers 21 are driven by a drive means (not 
shown). The front sheet 16 and the back sheet 17 
of the gas bag 12 supplied from the roll 13 are 
clamped between each pair of pinch rollers 21. 
Rotation of the pinch rollers 21 causes the gas bag 
12 to be fed in the downstream direction. At the 
same time, successive gas bags 12 are supplied or 
unwound from the roll 1 3. 

A guide roller 22 is rotatabiy arranged between 
the upstream pinch rollers 21 and the roll 13. The 
elongated gas bag 12 supplied from the roll 13 are 
guided by the guide roller 22 to the pinch rollers 
21. 

A core 23 is inserted into the passage 19 of 
the gas bag 12. The core 23 is formed as a 
deformed rod having a forward, enlarged portion 

24, a rearward, enlarged portion 25, and a reduced 
portion 26 between the enlarged portions 24 and 

25. The forward end portion of the forward, en- 
larged portion 24 is tapered. 

The two pairs of pinch rollers 21 are so ar- 
ranged that the reduced portion 26 of the core 23 
is clamped thereby. Specifically, each of the pinch 
rollers 21 includes an intermediate, reduced portion 
21a. The distance between the intermediate, re- 
duced portions of the pair of upper and lower pinch 
rollers 21 is sized so as to prevent passage of the 
forward, enlarged portion 24 of the core 23. Thus, 
the core 23 clamped by the pairs of pinch rollers 
21 is suitably limited in its longitudinal movement 
(see Fig. 2). 

A swing arm 28 having a pivot axis 27 is 
disposed at a position downstream (rearward) of 
and below the core 23 clamped by the pinch rollers 
21 . The swing arm 28 is adapted to be pivoted in a 
vertical plane by means of a drive means (not 
shown). A nozzle adapter 29 is secured to the 
swing arm 28 at its free end. 

The nozzle adapter 29 is positioned so as to 
be inserted into the passage 1 9 of the gas bag 1 2 
as opened by the core 23, when the swing arm 28 
is oriented in the vertical direction with the pivot 
axis 27 being disposed at its lower end. The swing 
arm 28 is adapted to be pivoted from the above 
vertical position in the downward and downstream 
direction. 

A clamp means 30 is disposed at a position 
adjacent the free end of the swing arm 28. The 
clamp means 30 urges the wall defining the pas- 
sage 19 of the gas bag 12 against the nozzle 
adapter 29, so as to maintain airtightness between 
the nozzle adapter 29 and the passage 19, when 
the nozzle adapter 29 is inserted into the passage 


19 of the gas bag 12. 

A stationary nozzle 31 is disposed at a position 
below the pivot axis 27 of the swing arm 28. The 
stationary nozzle 31 is removably connected with 
5 the nozzle adapter 29, when the swing arm 28 is 
pivoted downwardly. A hose 32 is connected to the 
stationary nozzle 31. The hose 32 is connected 
with a gas supply means (not shown). The air 
supply means includes, among others, an air com- 
w pressor, an accumulator and a solenoid valve. 

As will be appreciated from the foregoing, the 
means for transferring the nozzle adapter 29 ac- 
cording to the invention is constituted by the swing 
arm 28 and the associated drive means. It is noted, 
75 however, that the displacer means should not be 
limited to such a particular construction. For exam- 
ple, the displacer means may be constructed by an 
elevator member movable vertically downward from 
a position rearward of the core 23 clamped be- 
20 tween the pinch rollers 21 . The nozzle adapter 29 
is attached to the elevator member. In this case, 
the stationary nozzle 31 is provided at the lower 
stroke end of the elevator member. 

A nip means 33 and a cutter means 34 are 
25 disposed between the rearward end of the core 23 
and the nozzle adapter 29 when the swing arm 28 
has been pivoted upwardly to its vertical position. 

The nip means 33 includes a pair of upper and 
lower clamp members 35. The pair of clamp mem- 
30 bers 35 are arranged to be moved toward and 
away from one another. When the gas bag 12 is 
pressingly clamped between the pair of clamp 
members 35, the passage 19 of the gas bag 12 is 
closed. 

35 The cutter means 23 includes a pair of upper 

and lower cutters 36. The pair of cutters 36 are 
arranged to be moved toward and away from one 
another. When the gas bag 12 is pressingly 
clamped between the pair of cutters 36, the gas 

40 bag 12 is severed along its entire width. 

In the illustrated embodiment, the clamp mem- 
bers 35 and the cutters 36 are provided in unison. 
Thus, the clamp members 35 and the cutters 36 
are moved in the vertical direction at the same 

45 time. 

In operation of the illustrated embodiment ac- 
cording to the invention, the cover 4 of the box 3 is 
first opened, as shown in Fig. 6. Then, the roll 13 
of the gas bags 12 is fitted around the support 14 

so within the box 3. A continuous length of gas bags 
12 is manually withdrawn from the roll 13. The 
continuous length of gas bags 12 is clamped be- 
tween the pinch rollers 21, with the core 23 being 
inserted into the passage 19 of the gas bag 12. 

55 One end of the passage 19 of the gas bag 12 is 
inserted by the core, whereby it is opened. 

Since a preparatory work for initiation of the 
operation of the device has been completed in the 
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above manner, the cover 4 is closed. Then, the 
number keys 6 are operated so as to set a required 
cut length and a required number. The required cut 
length may be set by designating the number of 
closed cells 18 using the number keys 6. 

When the start button B is depressed, the 
swing arm 28 is pivoted upwardly as shown in Fig. 
1 , so that the nozzle adapter 29 is inserted into the 
opening of the passage 19. Then, the wall defining 
the passage 19 of the gas bag 12 is pressed 
against the nozzle adapter 29 by means of the 
clamp means 30. At this time, the nip means 33 
and the cutter means 34 are opened. 

The pinch rollers 21 are driven, so that the gas 
bag 12 is fed downstream by the pinch rollers 21. 
At this time, the core 23 also tends to be moved 
downstream together with the gas bag 12. It is 
noted, however, that, since the core 23 is clamped, 
at the reduced portion 26 thereof, by the pinch 
rollers 21 , the forward, enlarged portion 24 of core 
23 cannot pass through the gap between the pair 
of pinch rollers 21 . Thus, the core 23 is prevented 
from moving in the downstream direction, so that 
the core 23 is remained at the position of the pinch 
rollers 21, whereby only the gas bag 12 is moved 
downstream. When the gas bags 12 in the required 
number preset in the control panel 5 have been 
fed, actuation of the pinch rollers 21 is stopped. 

When feeding the gas bags 12, the swing arm 
28 is pivoted downwardly. This pivotal movement 
causes the nozzle adapter 29 fitted in the opening 
of the passage 19 to be moved downwardly. When 
the nozzle adapter 29 reaches its lowermost posi- 
tion, the nozzle adapter 29 is engaged with the 
stationary nozzle 31 and automatically connected 
therewith. Then, the swing arm 28 is stopped. 

When the pinch rollers 21 have been stopped, 
the terminal end of the passage 19 of the gas bag 
12 is pressingly clamped by means of the clamp 
members 35 of the nip means 33, whereby the 
terminal end of the passage 19 is closed. At the 
same time, the continuous length of gas bag 12 is 
severed by the cutters 36 of the cutter means 34. 

With the terminal end of the passage 19 being 
closed by the nip means 33, the passage 19 is 
supplied with a flow of gas through the nozzle 
adapter 29 by means of the gas supply means. 
The gas supplied is flown into the individual closed 
cells 18 through the respective check valves 20, 
since the terminal end of the passage 19 is closed 
by the nip means 33. Each of the closed cells 18 is 
inflated by the gas supplied. The gas flown into the 
individual closed cells 18 is prevented from back- 
flowing into the passage 19 by reason of the provi- 
sion of the check valves 20. 

When a predetermined volume of gas is sup- 
plied to each of the closed cells 18, gas supply 
from the gas supply means is stopped. Subsequent 


release of the nip means 33 and of the clamp 
means 30 causes a predetermined length of gas 
bags 12 supplied with gas to be fallen into the 
product container 1 1 for accommodation therein. 

5 Then, the swing arm 28 is pivoted upwardly, so 

that the nozzle adapter 29 is fitted within the open- 
ing of the passage 19 of the gas bag 12. There- 
after, the above mentioned steps are repeated, so 
that a predetermined length of gas bags 12 sup- 

w plied with gas is produced. When gas bags in the 
predetermined number preset in the control panel 
5 have been produced, all actuation is stopped so 
as to complete the operation. 

It should be noted that the invention is not 

75 limited to the above embodiment. 

According to the invention, a core is employed 
which is movable relative to the gas bag, but is not 
changed in its absolute position. The core is in- 
serted into the passage of the gas bag so that one 

20 end of the passage is opened. This permits auto- 
matic insertion of the nozzle adapter into the open 
end of the passage, so that gas injection operation 
may be automatically performed. 

25 Claims 

1. A gas injection device for supplying gas into a 
gas bag (12), the gas bag including a front 
sheet (16) and a back sheet (17) superposed 
30 one another to form a belt-like bag body, the 

bag body including a plurality of closed cells 

(18) serially arranged in the length of the gas 
bag, the bag body also including a passage 

(1 9) extending along the length of the gas bag 
35 for supplying gas into the individual closed 

cells, the bag body further including a check 
valve (20) between the passage (19) and the 
individual closed cells (18), comprising: 

a core (23) adapted to be inserted into 
40 said passage (19), said core having a longitudi- 

nally intermediate portion (26) of a reduced 
diameter; 

at least two pinch rollers (21) for pressin- 
gly clamping said gas bag (12) inwardly from 

45 the front sheet (16) and back sheet (17) of said 

gas bag (12) at the position of said longitudinal 
intermediate portion (26) of a reduced diameter 
of said core (23), so as to drive said gas bag 
(12) in the longitudinal direction; 

50 a nozzle adapter (29) adapted to be with- 

drawably insertable into the opening of said 
passage (19) which is opened by said core 
(23) inserted therein; 

a displacer means for displacing said noz- 

55 zle adapter (29) in a manner in which said 

nozzle adapter (29) is not displaced from the 
opening of said passage (19), when the gas 
bag (12) is driven in the longitudinal direction; 
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a gas supply means (31 , 32) adapted to be 
connected with said nozzle adapter (29); 

a nip means (33) for pressingly clamping 
said gas bag (12) inwardly from the front sheet 
(16) and back sheet (17), so as to close said 5 
passage (19) of said gas bag (12) having been 
displaced a predetermined distance in the lon- 
gitudinal direction at the downstream terminal 
end of said core (23); and 

a cutter means (34) for severing the termi- w 
nal end of said gas bag (12) along its entire 
width. 

2. A gas injection device according to Claim 1, 
wherein said core (23) is constituted by a 15 
deformed rod, said deformed rod including a 
forward end portion (24) of an increased diam- 
eter, a rearward end portion (25) of an in- 
creased diameter and an intermediate portion 

(26) of a reduced diameter, said forward end 20 
portion (24) of an increased diameter having a 
tapered end. 

3. A gas injection device according to Claim 2, 
wherein said pinch rollers (21) are disposed in 25 
two pairs spaced along the longitudinal direc- 
tion, each pair -including two pinch rollers dis- 
posed adjacent said front sheet (16) and the 
back sheet (17), respectively, in an opposed 
manner, each pinch roller (21) being formed, at 30 
its longitudinal intermediate portion, with a 
stepped portion (21a) of a reduced diameter, 

and wherein said intermediate portion (26) of a 
reduced diameter of said core (23) is pressin- 
gly clamped between the stepped portions 35 
(21a) of a reduced diameter of each of said 
pairs of pinch rollers (21) through said front 
sheet (1 6) and said back sheet (1 7). 

4. A gas injection device according to Claim 1, 40 
comprising a swing arm (28) having a free end 

and a pivot axis (2) disposed at a position 
rearward of and below the core (23) clamped 
by said pinch rollers (21), wherein said nozzle 
adapter (29) is secured to said free end of said 45 
swing arm (28). 

5. A gas injection device according to Claim 4, 
comprising a clamp means (30) mounted on 

said swing arm (28) at the free end thereof, 50 
said clamp means (30) pressing the wall defin- 
ing the opening of said passage (19) of said 
gas bag (12) inwardly against said nozzle 
adapter (29), so as to maintain airtightness 
between said nozzle adapter (29) and said 55 
opening of said passage (19), when said noz- 
zle adapter (29) is inserted into the opening of 
said passage (19) of said gas bag (12). 


6. A gas injection device according to Claim 5, 
comprising a stationary nozzle (31) positioned 
below said pivot axis (27) of said swing arm 

(28) , said stationary nozzle (31 ) adapted to be 
removably connected with said nozzle adapter 

(29) when said swing arm (28) is pivoted 
downwardly, said gas supply means being 
connected with said stationary nozzle (31) 
through a hose (32). 

7. A gas injection device according to Claim 1, 
comprising an elevator member movable verti- 
cally downwardly from a position rearward of 
said core (23) clamped by said pinch rollers 
(21), wherein said nozzle adapter (29) is moun- 
ted on said elevator member, and wherein a 
stationary nozzle is provided at the lower 
stroke end of said elevator member, said sta- 
tionary nozzle being connected with said gas 
supply means and removably connected with 
said nozzle adapter (29). 


EP 0 679 588 A1 



EP 0 679 588 A1 


FIG.2 
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FIG. 4 
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FIG. 5 
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